Systemic sclerosis (SSc) is a complex autoimmune disease characterized by vascular change (vasculopathy) and fibrosis that can involve a number of organs including skin, lung, heart, kidneys and gastrointestinal tract. Digital ulcers (DUs) represent end-stage SSc-vasculopathy and are a major source of pain, disability, and hospitalization in this patient population. In an observational cohort study of 189 SSc patients identified from the EUSTAR database, patients with at least 1 DU reported 20% greater impairment in daily activity compared to patients without any DU (1) . DU can also occasionally become life threatening, particularly if gangrene and sepsis occur. Out of the 2080 SSc patients identified in the Pittsburgh Scleroderma Database, 58% of patients had experienced at least 1 DU, while 9.5% of patients experienced severe complications such as gangrene or surgical needs including amputation or sympathectomy (2) .
The prevalence of DU is quite variable ranging between 8%-50% (3) (4) (5) (6) . This variability may be caused, at least in great part, by a lack of a uniform definition of SSc-DU (7) . A recent systematic literature review screened a total of 3464 citations in order to extract various skin ulcer definitions used in SScrelated clinical trials. Sixty-six articles attempted to define skin ulcers among patients with systemic lupus erythematous (SLE), rheumatoid arthritis (RA), vasculitis, SSc, or diabetes (8) . Of note, 79 different ulcer definitions were found, in-
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Digital ulcers are one of the key predictors of disease progression and quality of life in patients with systemic sclerosis. Choosing the right treatment for the individual patient begins at developing a consensus among clinicians of what constitutes a digital ulcer. The aim of this editorial is to describe the high unmet need for a standardized method of defining digital ulcers, which is a major challenge not only for treatment, but also for development of new therapies. We discuss the potential role of ultrasound in the development of a validated definition of digital ulcers in systemic sclerosis.
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Identifying scleroderma skin ulcers 70 © 2017 Wichtig International Some studies show that ultrasound is useful for evaluating skin involvement in SSc (16, 17) . A novel utilization of ultrasound for evaluating DU may provide more objective and reproducible results. In a recent study, Suliman et al (18) employed both grey scale and Power Doppler ultrasound to identify DU based on preliminary definitions. Sixteen lesions in seven SSc patients were classified as either ulcers (loss of skin thickness in both epidermal and dermal layers, or loss of epidermal layer with irregular hyper-echoic granulation tissue below the level of the surrounding epidermis) or non-ulcer lesions (no loss of epidermal layer with irregular hyper-echoic tissue at the same or above the level of epidermis) on grey scale ultrasound (18) . Grey scale ultrasound was also used to measure the depth of the lesions, which has important implications for treatment. For example, superficial lesions such as abrasions that affect only the epidermis will not respond to vascular-based treatment compared to deep lesions penetrating the basement membrane. In the same study, two ulcers with presumed underlying infection demonstrated high PD signals while 3/5 lesions with calcinosis demonstrated positive PD signals (18) . These findings suggest that ultrasound may play a role in detecting the underlying pathologies of lesions, such as calcinosis, arteriosclerosis, vasculitis, and infection.
So why is there a critical need to improve the reliability of classification of DUs? First, DUs have a significant impact on patients' quality of life (1, 19) . Second, DUs are a biomarker of internal organ involvement and of disease severity (20) . A history of DU is associated with worse prognosis, making DU an important predictor that will allow risk stratification of SSc patients (21) . Initiation of early treatment for high-risk patients can perhaps help improve health outcomes in these end-stage vasculopathy patients. Third, DUs are included in the ACR/EULAR SSc classification criteria and in SSc-related clinical trials as a primary end point.
Ultrasound is a non-invasive imaging technique that may improve the reliability of classification of DUs. The development of an ultrasound-based definition of DU offers the opportunity to optimize DU management and facilitate meaningful DU research. With the advent of new and effective therapies for finger/hand/arm skin ulcers in SSc, clinicians will be able to more effectively treat these patients if they can use objective measures to monitor responsiveness. Reliable classification of DU may not only improve patient quality of life through judicious use of effective therapy, but also reduce hospitalizations and severe complications such as amputations and sepsis.
In summary, investigation is warranted to characterize and validate a novel ultrasound-based definition of DU. Baron et al (15) A lesion with visually discernable depth and a loss of continuity of epithelial coverage, which could be denuded or covered by a scab or necrotic tissue 2016 World Scleroderma Congress (8) A loss of epidermal covering with a break in the basement membrane (which separates dermis from the epidermis). It appears clinically as visible blood vessels, fibrin, granulation tissue, and/or underlying deeper structures (e.g., muscle, ligament, fat) or as it would appear on debridement
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